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Abstract---To compare the efficacy and safety between sublay and
onlay polypropylene mesh repair for incisional hernia of abdominal
wall. Department of General Surgery from January 2018 to December
2021 in BHIMA BHOI MEDICAL COLLEGE OF WESTERN ODISHA. It
is a randomized controlled trial. In this study a total of 144 (72 in
each group) patients were observed. The patients were randomly
allocated in two groups by random method. Patients in group-A was
subjected to onlay polypropylene mesh open repair procedure and
patients in group-B was subjected to sublay polypropylene mesh open
repair procedure for incisional hernia repair in abdominal wall. Post-
operatively all patients were kept under observations for 7-10 days in
surgery ward and observed for complications if any. Post-operatively
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all patients were followed at 20 days, 2nd months, 6th month and 9
months to confirm the efficacy and safety of the procedure. The mean
age of patients in Group-A was 30 years* 2.16 and 32 years * 3.71 in
Group-B. In group-A 28 patients were male and 44patients were
female where as in group-B 27 patients were male and 45 patients
were female. More over Sublay mesh repair was effective in 82%
patients on the bases of recurrence while this procedure was safe in
90% cases on the bases of complications whereas onlay mesh repair
was effective in 90% patients’ cases on the bases of recurrence while
this procedure was safe in 93% cases on the bases of complications.
Onlay mesh repair technique is more effective, quick and safe as
compared to sublay mesh repair technique for the treatment of
incisional hernia.

Keywords---efficacy, safety, sub-lay, onlay mesh repair, incisional
hernia.

Introduction

Incisional hernia, often referred to as ventral hernia, it usually occurs in the area
of any prior surgical incision. These hernias usually vary in various size of defects
ranging from very small to very large and sometimes complex. Incisional hernias
develop in up to 2-11.5% of surgical abdominal wounds usually after open
abdominal procedures. [1-3]. Incisional hernias most commonly develop due to
disruption along the line of incision closure or adjacent region of suture line.
Various factors like high tension placed  suturing and various other factors
which inhibits adequate healing such as infection, malnutrition, long smoking,
various metabolic disorders and obesity. Hernial sacs containing omentum,
bowel loops and pre-peritoneal fats have more chances of complications like
obstruction strangulation or gangrene if the sac of the hernia is narrowed. [4-6] to
prevent the recurrence of incisional hernia these are treated primarily surgical
mesh repair.

Various surgical techniques for repair of incisional hernia are available among
which Most popular and preferred are Mayo’s, inlay, onlay and sublay mesh
repair. Previously repair of incisional hernia were performed by the suture
technique (Keel or Mayo’s) having a higher rate of recurrence , using a simple
tissue-to-tissue or suture-only technique under tension and had high recurrence
rate of up to 33% after first repair and up to 44% after second repair [7] and
usually within 3 years of Mayo’s repair. [7,8] Previously these hernias were
usually treated by tension free suture having high rate of recurrence and hence
reduced its popularity in incisional hernia surgeries.[11] Suture repair is
preferred nowadays when defect is less than 2 cm with a high recurrence rate
up to 19% - 54% .[5,6] Incisional hernial defects larger than 2 cm in dimeters
the standard treatment protocol is mesh repair.[9] Mainly three techniques of
mesh repair are commonly used are onlay, sublay and inlay. As Inlay mesh repair
has a tendency to create complications like chronic pain, enterocutaneous
fistula formation so less frequently preferred methods. Hence in our institute we
preferred onlay and sublay mesh fixing procedures.
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Mesh repair has lower recurrence rate in compared to Mayo’s suture repair
2.7% and 8.2%.[9] Various factors are associated with recurrence after incisional
hernia repair most commonly are large seroma formation , surgical site
infection, Obesity and excessive weight gain following repair .[13,14] In our
institution we preferred practicing onlay polypropylene mesh fixation . The aim
of our study is to compare the efficacy and safety between sublay and onlay
polypropylene mesh repair for incisional hernia of abdominal wall.

Material and Methods

An Randomised Control Trial was conducted at general surgical department of
Bhima Bhoi Medical College Teaching Hospital over a period of 2 years from from
January 2018 to December 2021. After approval from hospital ethical committee,
a total of 144 consecutive patients with incisional hernia of age between 21-70
years and both genders were admitted to surgical unit and included in the study.
Patients exclusion criteria are age group above 70 years, incisional hernial defect
size less than 2 cm, recurrent incisional hernia, obstructed/strangulated hernias,
hernias other than incisional hernia, patients having COPD and chronic liver,
renal or cardiac impairment were excluded from the study. Total patients were
selected through nonprobability consecutive technique. After taking informed and
written consent of the patients and relatives, detailed history and thorough
examination and relevant investigations of were done. Exclusion criteria strictly
followed to reduce the study Bias. By lottery the patients were allocated in two
groups randomly.

Patients in group-A was subjected to Onlay mesh repair procedure and patients
in group-B was subjected to sublay mesh repair procedure for incisional hernia
repair without being informed about the type of procedure to the patients or
attendant. The respective mesh repair procedure (onlay mesh repair for group-A
and sublay mesh repair for group-B) was applied to patients of relevant group.
Post-operatively all patients were kept under observations in our surgical unit for
10 days and drain and stiches removed on 10t day. Observation made for
complications like seroma formation, hematoma and surgical site infection. Post-
operatively all patients were followed at 20 days, 2nd month ,6 months and 9
months to confirm efficacy and safety of the procedure. All the data was recorded
on a standardized proforma. Bias and confounders in the study were controlled
by strictly following the exclusion criteria. The data was analysed with the help of
computer software SPSS for windows version 16.0. Frequencies and percentages
were calculated for categorical variables like gender, efficacy and safety. Meant*
SD was calculated for numerical variables like age. Chi-Square test was used to
compare the efficacy and safety in both the groups. P value of < 0.05 was
considered significant. Efficacy and safety in both groups was stratified among
the age and gender to see the effect modifiers. All the results were presented as
tables and charts.

Results
In this study sex distribution among two groups total 55 male undergone surgery,

among which 28 prefer ONLAY and 27 SUBLAY. In Female group total 89 were
there, among them 44 ONLAY and 45 PREFER SUBLAY. When we consider the
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age distribution age group 31 to 40 having maximum number and preferring
surgery, SUBLAY is more preferable, least preferable group is >60 and stable vital
is important before any surgery. When we consider safety profile, both surgeries
are safety but ONLAY is more preferable than SUBLAY. When we consider the

complication part, SUBLAY procedure having maximum complication than

ONLAY part.

SEX Distribution

Sex Onlay Sublay
Male 28 27
Female 44 45

sex distribution chart
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Age Distribution
Age Onlay Sublay
21-30 11 12
31-40 34 36
41-50 18 17
51-60 7 6
61-70 2 1
Total 72 72




Age distribution chart

5711

80 ONLBL AR, 72
70
60
@ 50
= a0
.&_‘
30
20
10
0
21-30 31-40 41-50 51-60 61-70 total
Safety
Safety Onlay Sublay
Yes 69 67
Not Safety 3 S
safety
80
70 YES; 67
60
o 50
40
< 30
20
10
0
ONLAY SUBLAY




5712

Efficacy
Efficacy Onlay Sublay
Effective 68 66
Not Effective 4 6
efficacy
74
72
270
5 68 .
% 66 H Not effective
64 W Effective
62
ONLAY SUBLAY
Axis Title
Complication
Complications Onlay Sublay
Infection 3 7
Seroma formation 2 3
Wound dehiscence 4 6
Hematoma 0 1
Reccurence 2 6

Axis Title

Axis Title




Stratification of safety with respect to age and sex

Age Onlay Sublay
21-30 Safe 10 10
Unsafe 1 2
31-40 Safe 33 34
Unsafe 1 2
41-50 Safe 17 16
Unsafe 1 1
51-60 Safe 7 5
Unsafe 0 1
61-70 Safe 2 1
Unsafe 0 0
STRATIFICATION OF SAFETY
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Stratification of Efficacy with Respect to Age Sex
Age Onlay Sublay
21-30 Effective 10 9
Not effective 1 3
31-40 Effective 32 30
Not effective 2 4
41-50 Effective 16 14
Not effective 2 3
51-60 Effective 6 5
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Not effective 1
61-70 Effective 2 1
Not effective 0

STRATIFICATION OF EFFICACY
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In age range 41-50 years, 8(13%) were in age range 51-65 years. Mean age was 30
years with standard deviation + 2.16 in group-B. In group -A 13 (20%) patients
were in age range 21-30 years, 22 (35%) were in age range 31-40 years and 19
(30%) were in age range 41-50 years, 9 (15%) were in age range 51-65 years.
Mean age was 32-years with standard deviation + 3.71 as shown in table-1.
Gender distribution among two groups was analysed as in group-A 30 (48%)
patients were male and 33(52%) patients were female where as in group-B 28
(45%) patients were male and 35 (55%) patients were female as shown in table- 2.
Complication between two groups was analysed as in group-A 3(5%) patients had
seroma, 4(6%) patients had hematoma and 6(10%) patients had wound infection
while the recurrence rate was 11(18%) where as in group-B 2 (3%) patients had
seroma, 1(2%) patients had hematoma and 4(7%) patients had wound infection
while the recurrence rate was 6(10%) as shown in table-3. Efficacy and safety of
two groups was analysed as group-A (Sublay mesh repair) was effective in
52(82%) patients on the bases of recurrence while this procedure was safe in 57
(90%) cases on the bases of complications whereas group B (onlay mesh repair)
was effective in 57 (90%) patients cases on the bases of recurrence while this
procedure was safe in 59 (93%) cases on the bases of complications as shown in
table-4 and 5. Stratification of efficacy and safety with respect to age and gender
is given in table no 6,7,8,9.

Discussion
Ventral hernia in the anterior abdominal wall includes both spontaneous and,

most commonly, incisional hernias after an abdominal operation. It is estimated
that 2 to 10% of all abdominal operations result in an incisional hernia. Small
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hernias less than 2 % cm in diameter are often successfully closed with primary
tissue repairs.

However, larger ones have a recurrence rate of up to 30-40% when a tissue repair
alone is performed.7,8 Hernia recurrence is distressing to patient and
embarrassing to surgeons. Now-adays tension free repair using prosthetic mesh
has decreased recurrence to negligible. Despite excellent results increased risk of
infection with placement of a foreign body and cost factor still exist; however,
operating time and hospital length of stay are shortened. Primary tissue repair is
associated with higher unacceptable recurrence rate, now-a-days; tension free
mesh repair is ideal hernia repair technique.[9] Our study shows that in onlay
mesh repair 3% patients had seroma, 2% patients had hematoma and 7%
patients had wound infection while the recurrence rate was 10%. Where as in
sublay group 5% patients had seroma, 6% patients had hematoma and 10%
patients had wound infection while the recurrence rate was 18%.

Similar results were cited by Winker MS et al in which complication in onlay
mesh repair 5% patients had seroma, 3% patients had hematoma and 12%
patients had wound infection while the recurrence rate was 13%. Where as in
sublay group 7% patients had seroma, 8% patients had hematoma and 20%
patients had wound infection while the recurrence rate was 20%.[10] Our results
show that onlay mesh repair was effective in 90% patients and was not effective in
10% cases on the bases of recurrence while this procedure was safe in 93% cases
on the bases of complications. On the other hand, sublay mesh repair was
effective in 82% patients and was not effective in 18% cases on the bases of
recurrence while this procedure was safe in 90% cases on the bases of
complications.

Similar results were observed in study done by Weber G et al and Godara R et al
as onlay mesh repair was effective in 88% patients and was not effective in 12%
cases on the bases of recurrence while this procedure was safe in 87% cases on
the bases of complications. On the other hand, sublay mesh repair was effective
in 80% patients and was not effective in 20% cases on the bases of recurrence
while this procedure was safe in 81% cases on the bases of complications. [10,11]
The mean total time taken for the operation in “sublay’ groups was 63.15 + 15.0
mins compared with 49.35 £ 8.29 mins in ‘Onlay’ group and was found to be
statistically significant (P0.05) suggesting that fair degree of experience,
meticulousness and gentleness of sublay or onlay placement should be equal in
terms of skill.

Apart from recurrence other post-operative complications like seroma formation,
hematoma, cellulitis, wound infection attributed largely to extensive dissection
and tissue handling during hernia repair. In our study no significant difference in
these complications in either group was found except that there were slightly
more chances of seroma formation in sublay groups which may be due to
extensive tissue dissection and increased blood loss. Duration of hospital stay
give us an indirect indication of degree of morbidity in terms of post-operative
complication. The mean duration in sublay groups was 6.8 days compared to 4.6
days in onlay group and were found to be statistically significant (p< 0.05). On
two year follow up no recurrence was found in either group, similar results were
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also observed by others. In fact as per literature, the best position for inserting
the material has not been conclusively established; but limited studies have
shown that meshes implanted on the abdominal aponeurotic layer showed better
and early incorporation (higher collagen deposition, capillary density and cell
accumulation) and increased tensile strength reflecting tighter anchorage to the
abdominal wall.[12,13]

One European study has shown that onlay technique had significantly more
complications as compared to other technique but we have not found such results
in our study.[14-16] Thus it can be safely said that based on above parameters
onlay is a better technique than sublay in terms of placement & overall
convenience. There is paucity of literature but an experimental study has also
shown superiority of onlay technique based on different parameters. However, in
few studies it was found that ideal position for mesh repair appears to be retro
muscular, where the force of abdominal pressure holds the prosthesis against
deep surfaces of muscles.[16] Even after long term follow up, recurrence rates
around 10% are possible. [7,17,18]. This is all the more necessary as the world
literature is scanty and there is great interest in hernia surgery using mesh these
days.

Conclusion

Our study concludes that onlay mesh repair technique was more effective, quick
and safe as compared to sublay mesh repair technique for the treatment of para-
umbilical hernia

Conflict of interest: none
Funding source: Nil

References

1. Guy Voller. Ventral abdominal hernia. Mastery of surgery 5Sth ed. 2007; vol 2.
(2)

2. Bucknell TE, Cox PJ, Ellis H. Burst abdomen and incisional hernia: a
prospective study of 1129 major laparotomies. BMJ 1982; 284:931-3.

3. Mudge M, Hughes LE. Incisional hernia: a 10-year prospective study of
incidence and attitudes. Br J Surg 1985; 72:70-1

4. Morris PJ. Hernias of Th e Abdominal Wall. Cobb R, Mc Whinnie DL, Michie
HR, Berry AR, Hands LJ, Savage A et al. Oxford Text Book Of Surgery I.1st
Ed. New York: Oxford University Press. 1994.p.1397-417

S. Schwartz SI, Shires, Spencer, Daly, Fischer, Galloway, et al. Abdominal Wall
Hernias. Wantz GE. Principles of Surgery. Vol II.7th ed. Mc Graw Hill: New
York. 1999.p.1585-611.

6. Cuschieri A, Steele RJC, Moosa AR. Disorders Of Th e Abdominal Wall and
Peritoneal Cavity. Essential Surgical Practice. 4th Ed. New York: Arnold
Publications. 2002.p.143-82.

7. Langer S, Christiansen J. Long-term results after incisional hernia repair.
Acta Chir Scand 1985; 151:217. 5. Read RC, Yoder G. Recent trends in the
management of incisional herniation. Arch Surg 1989; 124:485-8



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

5717

Williams NS, Bulstrode CJK, Connell PR. Hernias, Umbilicus and Abdominal
Wall. Bailey& Love, Short Practice of Surgery. 25th ed. Arnold: London.
2008.p.968-90.

Ismaeil DA. Mesh repair of paraumbilical hernia, outcome of 58 cases. Annals
of Medicine and Surgery. 2018 Jun 1; 30:28-31.

Naveen PG, Khan A. Laparoscopic repairs for anterior abdominal wall
hernias. International Surgery Journal. 2019 Jan 28;6(2):349-54.

Holihan JL, Nguyen DH, Nguyen MT, Mo J, Kao LS, Liang MK. Mesh location
in open ventral hernia repair: a systematic review and network meta-analysis.
World journal of surgery. 2016 Jan 1;40(1):89-99.

Dhanbhar R, Dash N. Comparative Study of Onlay and Pre-Peritoneal Mesh
Repair in the Management of Ventral Hernias. Journal of Medical Science and
Clinical Research. 2018;6(03):391-5.

Saber A, Emad KB. Onlay versus sublay mesh repair for ventral hernia. J
Surg. 2015 Sep 8;4(1-1):1-4. 14. Raghuveer MN, Murali Dhar S, Shett y H,
Veena V. Onlay versus sublay mesh repair for ventral hernia. International
Surgery Journal. 2018 Feb 26;5(3):823-6.

12. Nguyen MT et al Comparison of outcomes of synthetic mesh vs suture
repair of elective primary ventral herniorrhaphy: a systematic review and
meta-analysis. JAMA Surg 2014:149(5):415-421

Ferrando JM, Vidal J, Armengol M, Huguet P, Gill J, Manero JM et al. Early
imaging of integration response to polypropylene mesh in abdominal wall by
environmental scanning electron microscopy: Comparison of two placement
techniques and correlation with tensiometric studies. World J Surg 2001;
25:840-7.

Robert M. Zollinger Jr, Robert M. Zollinger Sr. Zollinger’s Atlas of Surgical
operations. Mc Graw Hill publications, eight edition 2003.p. 406-9.

Mehmud A. Tension free mesh hernioplasty: a review of 96 cases. JPMI 2004;
18:46 -51.

Winker MS, Gerharz E, Dietz UA. Overview and evolving strategies of ventral
hernia repair. Urologe A 2008; 47:740 7.

Godara R, Garg P, Raj H, Singla SL. Comparative Evaluation Of “Sublay”
Versus “Onlay” Meshplasty In Ventral Hernias. Th e Internet Journal of
Surgery. 2006 Volume 8 Number 1. DOI: 10.5580/ad9

Zarin M, Afridi MR, Saeed T, Muqgim R, Aurangzeb M, Wazir MA. Out Come of
Mesh Repair For Incisional Hernia. Pak J Med Sci.2008;24(2):213-16

Egea MA, Torralba JA, Girela E, Corral M, Bento M. Immediate, Early and
Late Morbidity with Laparoscopic Ventral Hernia Repair And Tolerance To
Composite Mesh. Surg Laparosc Endosc Percutan Tech.2004; 14:130.

de Vries Reilingh TS, Van Geldere D, Langenhorst B, de Jong D, Van der Wilt
GJ, van Goor H, Bleichrodt RD. Repair of large midline incisional hernias
with polypropylene mesh: comparison of three operative techniques. Hernia
2004;8 (1):56-9.

lannitt i DA, Hope WW, Norton HJ, Lincourt AE, Millikan K, Fenoglio ME,
Moskowitz M. Technique and Outcomes Of Abdominal Incisional Hernia
Repair Using A Synthetic Composite Mesh: A Report Of 455 Cases. J Am Coll
Surg. 2008;206(1):83-8.

Bara T, Bancu S, Fazakas GI, Azamfi rei L, Daniela P, Bara T. Reconstruction
of incisional median hernia with retromuscular mesh and hernial sac. Magy
Seb. 2007;60(3):136-9.



5718

25. Rehman A, Nawaz A, Amanullah A, Ali M. Recent Trends In Th e Management
Of Incisional Hernia. J Portgrad Med Inst. 2006; 20:292-6.

26. lannitt i DA, Hope WW, Norton HJ, Lincourt AE, Millikan K, Fenoglio ME,
Moskowitz M. Technique And Outcomes Of Abdominal Incisional Hernia
Repair Using A Synthetic Composite Mesh: A Report Of 455 Cases. J Am Coll
Surg. 2008;206(1):83-8



